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Circles and spheresCircles and spheres

Great circlesGreat circles
LongitudeLongitude
LatitudeLatitude
EquatorEquator
ParallelsParallels
Obliquity of eclipticObliquity of ecliptic



Coordinates on the Celestial Coordinates on the Celestial 
SphereSphere



The third sphereThe third sphere



Measuring altitudeMeasuring altitude



?



Solving the navigational triangleSolving the navigational triangle

Spherical trigSpherical trig
Sight reduction Sight reduction 
tablestables
CalculatorCalculator
Computer programComputer program

Cos a = Cos b cos c + sin b sin c cos A

Cos C = Cos c – cos a cos b
Sin a sin b



The evolution of the sextantThe evolution of the sextant



A sextant and its caseA sextant and its case



Momentary perchMomentary perch



Instrument historyInstrument history



Parallel OpticsParallel Optics



Horizon mirrorHorizon mirror



Index arm mirrorIndex arm mirror



Horizon and index filtersHorizon and index filters





Precise gear to micrometer Precise gear to micrometer 
relationshiprelationship



Read lower whole degreeRead lower whole degree



Minute scale on drumMinute scale on drum



Match up the best Match up the best 
aligned decimal aligned decimal 
mark on the mark on the 
micrometer scale micrometer scale 



Index and horizon filtersIndex and horizon filters



Index mirror alignmentIndex mirror alignment



Index mirror not aligned correctlyIndex mirror not aligned correctly



Set index to 0Set index to 0°°00’’

Measure index Measure index 
correction by first correction by first 
viewing the horizon viewing the horizon 
with the above with the above 
settingssettings



No index correction requiredNo index correction required



Index correction neededIndex correction needed

Turn micrometer dial to level horizonTurn micrometer dial to level horizon
Record setting as IC factorRecord setting as IC factor
OnOn--itit’’ss--off off -- -- offoff--itit’’ss--onon



Additional alignment testsAdditional alignment tests



Horizon and index mirrors are not parallelHorizon and index mirrors are not parallel



In your hand or in the caseIn your hand or in the case



Rock sextant sideRock sextant side--toto--sideside

Hs in degrees minutes tenths

43° 24.3’



Touch lower limb to surfaceTouch lower limb to surface



Bring upper limb to surfaceBring upper limb to surface



Rock the sextantRock the sextant



TimeTime

GMT set watch (check with WWV)GMT set watch (check with WWV)
Concept of mean time (sun v. clock)Concept of mean time (sun v. clock)
Equation of timeEquation of time



Local Apparent NoonLocal Apparent Noon



Light rays assumed parallelLight rays assumed parallel



Noon sightNoon sight

Meridian transitMeridian transit
Longitude = GHA (western hemisphere)Longitude = GHA (western hemisphere)
Estimate LANEstimate LAN



Noon SightNoon Sight
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Shoot at approximate 3min intervals

Set sextant to the 
exact sextant angle 
recorded in #4 and 
not the time the sun 
reaches this point

4’

3’

2’

1’



SettingSetting
angleangle

RisingRising
angleangle

sightsight

21:43:5221:43:52
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21:56:4921:56:49
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21:53:4521:53:45
wwwwwwww

21:33:1221:33:12
wwwwwwww
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21:50:1521:50:15
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21:36:4521:36:45
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33

21:46:4521:46:45
yyyyyyyy

21:40:1521:40:15
yyyyyyyy
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06:30
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20:33

26:39

21:43:30

21:43:40

21:43:28
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1hr clock 1hr clock -- 1515°° of longitude of longitude 
1min clock = 151min clock = 15’’ of longitudeof longitude











Assumed latitudeAssumed latitude
Assumed longitudeAssumed longitude

DR 42DR 42°° 1818’’N N -- 7171°° 3636’’WW
GHA 131GHA 131°° 29.129.1’’
Dec 22Dec 22°° 19.319.3’’N N 

aLaL 4242°°N  aN  aλλ 7171°° 29.129.1’’WW
LHA 60LHA 60°°



Sight reduction table HO 249Sight reduction table HO 249
Dec Inc    +orDec Inc    +or--dd
HcHc (Tab Alt)(Tab Alt)
Dec Dec corrcorr’’nn
HcHc (Comp Alt)(Comp Alt)
Ho (Ho (ObsObs Alt)Alt)
InterceptIntercept
Z to ZNZ to ZN



HO 249HO 249



Exit table withExit table with

Zn azimuth (true bearing to body)Zn azimuth (true bearing to body)
Intercept (offset distance of the LOP)Intercept (offset distance of the LOP)
DRDR
APAP





Plot directly on a chartPlot directly on a chart



Advancing a line of positionAdvancing a line of position




